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Prenatal 900 MHz EMF exposure decreased number of brain cells in region critical to thinking 

whether electromagnetic 
fields (EMFs) inhibit the 
formation and 
differentiation of neural 
stem cells during 
embryonic development 

Prenatal exposure 



The effects of prenatal exposure to EMF on the number of granule cells in the braın 
(dentate gyrus) of 4-week-old rats were investigated.  

Groups: 

 The control (Cont) group (3 pregnant rats) 

 EMF exposed EMF group (3 pregnant rats) 

Electromagnetic field exposure system 

 A special device consisting of a round plastic tube cage (diameter: 5.5 cm, length: 12 
cm) and a dipole exposure antenna was used in this study. 

 A 900 MHz continuous modulated wave electromagnetic energy generator [the peak 
specific absorption rate (SAR) was 2 W/kg, average power density 10.4 mW/cm2] 
was used. 

 The Peak SAR value was obtained by model calculations. An EMF meter was used for 
the power density measurements. 

Groups: 

 The control group consisted of 5 offspring of pregnant rats. 

 The EMF group consisted of 6 offspring of pregnant rats 

 Exposed to an EMF of up to 900 MHz for 60 min/day between G1-G21 

 The offspring were sacrificed when they were 4 weeks-old.  

 The numbers of granule cells in the dentate gyrus were estimated using the optical 
fractionator technique 

Material and Methods: 



RESULTS:  (Histopathological results) 

Prenatal 900 MHz EMF exposure decreased  number of brain cells critical to thinking 



Prenatal 900 MHz EMF exposure decreased number of brain cells important to memory & thinking 

RESULTS:  (Stereological results) 



Exposure of 900 MHz EMF induces pyramidal cell loss in the hippocampus of adult female  rats  

Postnatal exposure 



Three groups of adult female rats (12 week-old):  

Control (Cont) group (n=6)  

Sham exposed (Sham) group (n=6) 

EMF exposed (EMF) group (n=6) 

 EMF group rats were exposed to 900 MHz EMF (1 h/day for 28 days) in 
an exposure tube.  

 Sham group was placed in the exposure tube but not exposed to EMF (1 
h/day for 28 days).  

 Cont group was not placed into the exposure tube nor were they exposed 
to EMF during the study period. 

 In EMF group rats, the specific energy absorption rate (SAR) varied between 

0.016 (whole body) and 2 W/kg (locally in the head). 

 All of the rats were sacrificed at the end of the experiment (16th week). 

The number of pyramidal cells in the CA of hippocampus was estimated using the 

optical fractionator technique.  

MATERIAL and METHODS: 



Exposure of 900 MHz EMF induces pyramidal cell loss in the hippocampus of adult female  rats  

Hippocampus is critical to 

thinking & memory  



Exposure of 900 MHz EMF induces Purkinje cell loss in the cerebellum of adult female  rats  

Postnatal exposure 



Exposure of 900 MHz EMF induces Purkinje cell loss in the cerebellum of adult female  rats 

RESULTS: 

Conclusion: 

One month exposure to MHz EMF 

decreases Purkinje cell numbers in the 

female rat brain (cerebellum).  



Exposure of 900 MHz EMF induces Purkinje cell loss in the cerebellum of adult female  rats 

Thank you very much 


